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CODING SYSTEMS IN PERCEPTION AND COGNITION

l. INTRODUCTION

The output of research during the last half of 1968 has continued the
pace set by the previous year. The present report reviews some of the results
from projects which were completed or in progress during this six-month period.
‘In many ways this period can be viewed as a time of transition. While we
continued to develop the paradigms and themes of the preceding year, we devoted
much of our time towards developing the methodology, hardware and technical
competence to extend ou ef “orts towards new problems. Some of these new
problems include the role of imag:ry, the control systems of serial behavior,
natural languages, the problem of meaning, decision processes, automated
tasks, skilled performance in naturalistic settings, etc.

Many of these activities which prepare us for new cirections are not
reflected in this report; their fruits will become evident only in later
reports. The work that Posner is now doing at the Apwlied Psychology
Research Unit in Cambridge, England, for example, will hopefully provide us
with the know-how for using analog-digital converters and recorders in our
studies of skilled motor behavior. We will not have such equipment in
operatiocn, however, until at least six months from now. We have also been
devoting much of our manpower to planning ways to implement a time-sharing
system for our computer-aided automatic laboratory. The hardware for this
system cannot be purchased until our next budget period. Some of our
efforts have aimed at preparing for research activities that willi take place
after we move into the new psychology building that is scheduled for 1971.
At that time we expect to interface our PDP-9 with the University's large
computer. Consequently, we have already begun to plan the type of laboratory
that can be operated in such a context.

In terms of personnel, the period of this report saw Dr. Posner begin
his leave of absence and take up temporary residence at the Applied Psychology
Research Unit in England. There he began a series of studies that he hopes
will enable him to bring new and more powerful tools to bear upon the study
of coding processes in comnplex, serial tasks. Meanwhile, Dr. Hyman returned
from Italy and resumed his role as Principal Investigator on September 1.
Since his return,Hyman and his co-workers have initiated new studies in
multidimensional scaling, selective attention, and pattern recognition. Our
Visiting Scholar, Dr. H. K. Beller, completed the first half of his post-
doctoral year with us and has initiated several studies which bridge the
gap between Neisser's ideas about preattentive and focal attentive processes
and Posner's work on the separation of stimulus recognition into different
levels of coding behavior. One of his studies is included in this report;
we expect that some others will be sufficiently far along to be described
in the next report.

During this period two Ph.D. dissertations which were sponsored by our
contract were completed. One was by Dr. William Johnson who is now on the
staff of Whitworth College in Washington; the other was by Dr. Richard Taylor,
who is now a Research Associate at the Veterans Administration Hospital in
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Syracuse, New York. Copies of both dissertations are ‘ncluded with this
report. Five other Ph.D. dissertations and two M. A. theses are currently
in progress under the sponsorship of the project.

In addition to research "findings", our activities during the past six
months resulted in some new methods and apparatus that we expect will have
application to a wide range of problems relevant to our goals. Some of these
new methods and apparatus will be described along with the research findings
in the body of this report.

2. PERCEPTION AND PSYCHOPHYSICS

In this section we include studies that deal with how an observer
codes information within a single dimension; how he combines information coming
simultaneously from two or more dimensions; and how he represents drawings
of three-dimensional figures in order to minimize the complexity of the
perceptual input. All of these studies emphasize the importance of stimulus
variations that can be considered as ranging over one-or more ‘'dimensions."
The task given to observers in these psychophysical studies is, to be sure,
unnatural. In everyday life we do not typically respond directly to the
intensities, durations, or qualities of the objects we perceive. Instead, we
respond directly to the objects which may be characterized by values on one
or more dimensions such as brightness, hue, size, etc. The dimensions or
coordinates of the perceptual field are "silent" parts of coding systems.
Except when our attention is specifically directed to it, we usually are
not aware of the dimensional framework that accompanies our perceptions.

Yet, such frameworks do accompany our perceptions and apparently form
an indispensable background for them. When such frameworks are removed or
are absent, bizarre effects are the rule. Our colleague, Dr. Beck has
reviewed many of the factors that produce the autokinetic effect (Beck,
1969). An important fact is that all of these factors can operate only when
the spatial coordinates are lacking or disturbed. Attneave and Reid (1968)
have reported on the importance of the phenomenal orientation in perceiving.
One purpose, then, of the studies in this section is to uncover more infor-
mation about the role of dimensions and coordinate systems in coding behavior.

Another very important goal of such studies is to find ways to better
use the observer, himself, as a measuring instrument. In the psychophysical
procedures used here we require the observer to either provide us with a
number that reflects the magnitude of some sensation (magnitude production)
or we ask him to provide us with a stimulus that has a certain sensory
effect (stimulus production). In either case we want to use the magnitude of
the reported number or the chosen stimulus as a 1easure of something psycho-
logical. Our studies, in part, aim to provide us criteria for assessing
the degree to which, in fact, the observer's responses fulfill the necessary
conditions to be treated as numbers. With such criteria, we can then discover
the conditions under which our observers-can-be-reasonably expected to
produce responses that can be used as measures. Perhaps such criteria
will also enable us to find suitable corrections to apply; or they will guide
us towards training observers to provide responses that are useful measures,



ARPA-U

Up to now we have had great success in applying reaction time measures
to various problems being investigated under this contract. One feature of
such latancy measures is that they provide us with large amounts of information
from each response. Many judgment and choice experiments, however, provide
only a binary measure on each trial--correct or incorrect, left or right,
bigger or smaller, etc. If we can discover w.ys to replace this yes-no
judgment with a quantitative measure, the efficiency of such research,
as well as the informational return, will go up by several orders of magnitude.
Our results, especially with what Fagot calls the "additive law'", during the
present period have been quite encouraging on this score.

In addition to this interest in measurement, we view the studies in
this section as important, not because they may shed light upon the correla-
tion between variations in the physical and phenomenoiogical worlds, but
rather, because they provide us important models about the judgmental process
itself, We expect that the models that help us to explain how the observer
forms a judgment in the psychophysical situations, will also generalize t~
more complex decision and choice situations. Indeed, Fagot is currently
working on both theoretical and empirical techniques for making this extension.

2.1, Unidimensional P:ychophysics

Fagot and Stewart (1969a) have completed a study which examines some of
the necessary conditions for using judgments of magnitudes and judgments of
differences as measures of psychophysical attributes. This is but one of
a series of studies which they are conducting to investigate the implicit
assumptions underlying such measurement. The dimension being judged was
the brightness of a light. In one condition, the observer is shown a
stimulus of a given intensity and told to consider that it is of magnitude,
say, 100. Then he is shown a series of stimuli at various intensities, one
at a time. For each stimulus, he is to assign it a number depending upon its
perceived intensity with respect to the standard. If he judges that a parti-
cular stimulus is half as bright as the standard, say, then he is to assign
it a value of 50, Such a direct method of scaling has been called "magnitude
estimation'”, and it has been employed in a wide variety of psychophysical
studies whose results assume that observers can, in fact, assign these numbers
in such a fashion that they can be treated as ratio measures of sensory magnitude,

But as Fagot and Srewart point out, the assumption that the observers'
numbers fulfill the requirements of ratio measurement is rarely, if ever, tested.
One necessary condition can be stated in terms of what Fagot and Stewart
call the 'product axiom.'" TFor all six o: their subjects, the product axiom
had to be rejected. Even more discouraging, the deviations of the observed
magnitude estimations from the axiom showed no systematic trends.

In the second condition, the observers were shown a pair of lights and
told to call the difference between them, sav, 100. They then assigned
numbers to other differences using the first pair as a standard. A necessary
condition for such difference judgments to form a measurement scale is that
they fulfill an "additive axiom". This axiom was rejected for four of the
subjects, but the remaining two subjects seemed to conform fairly well. Further-
more, the deviations of the four rnonconforming subjects were found to be
systematic in that the judgments tended to exaggerate differences at the high
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end of the scale. Such findings are encouraging, because they indicate that
at least some subjects can assign numbers to differences in a meaningful

way. And the systematic dev.ations suggest that suitable corrections can be
made or that a response bias parameter can be added to the measurement model.

These findings with respect to the difference axiom are in agreement
with the findings of Hyman and Well (1967) that in judging differences between
pairs of stimulus objects with respect to similarity, subjects can produce
numbers that conform to measurement scales, or deviate from them in terms of
simple biaset that can be taken into account in subsequent interpretations.
Much of the work on multidimensional scaling and similarity judgments is
based upon the ability of observers to conform to Fagot and Stewart's
"difference axiom."

A report of this study which is now in press, is enclosed.

Fagot and Stewart (1969b) have completed & second study, which is also
in press, which carefully examines some of the properties of scales based
on stimulus production rather than ratio production methods. The attribute
again was brightness, but the task for the observer was to set a comparison
light so that it appeared half as bright-as a standard. The resulting half-
judgments were examined in terms of two versions of the power law for psycho-
physical functions. The simple version of the power function stated that the
psychological magnitude of a stimulus was-directly proportional to the intensity
of that stimulus raised to some exponent. This simple power function has now
been replaced by more complicated functions because, in fact, it does not
describe the data.

The version of the power function favored by Stevens and his followers
has been called the Phi-law by Fagot .and Stewart. This version states that
psychological magnitude is proportional to the stimulus-magnitude-minus-a-
constant raised to some exponent. In other words, to make the function fit
the data, the proponents of the Phi-law subtract a constant physical intensity
from the physical scale. But another possibility, called the Psi-law by Fagot
and Stewart, is to subtract a constant-magnitude from the psychological scale.
It is uot easy to directly compare goodness of fit of these two laws. But
Fagot and Stewart, by making a reasonable set of assumptions, compare both
versions against a number of criteria. In terms of a standard goodness-of-fit
test, for example, the Psi-law does better than the Phi-law. On the other
hand, the exponent changes with changes in size of the standard much more
for Psi-lav than for the phi-law.

A more crucial test is how estimates of the threshold change with changes
in the size of the standard being compared. Here the Psi-law comes out as
unequivocably superior to the Phi-law. In fact, the Phi-law leads to estimates
of the threshold that are for the most part negative and out of line with what
would be reasonable for a human brightness-scale.

But even the apparent failure of the Psi-law to show a constant exponent
with changes in standard may not be evidence against its conformity to data. It
turns out that the exponent for the Psi-law shows a sharp change (drop) only
in region from 0.1 tc 0.3 foot-lamberts (this is true for all 9 subjects).
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This region coincides with the level of intensity at which there is a switeh
from scotonic to photopic vision. In the region of photopic vision, the Psi-
law seems clearly superior and in reasonable agreement with the data. On the
other hand, the Phi-law seems to fit better for the low standards in the region
of scotopic vision. This suggests the iniriguing hypothesis, which Fagot plans
to pursue further, that two different coding systems may be operating along the
brightness continuum. What has up tc now been treated as one phemomenologicilly
unitary '"dimension" of brightness may, upon the' application of these new and
more powerful criteria, decompose into- two qualitatively different coding
systems. Of course, we have lonoc known that the brightness continuum is
mediated by two different physiological systems. But this is the first

time that evidence from psychophysical judgments has suggested a ccrresponding
difference in terms of subtle features of the coding process. And this

in turn, raises a question that wili concern us more aad more in our study

of coding systems. Just what, in fact, are we to mean by a psychological
dimension?

A copy of this study is also enclosed with tnis report.

In a third study in this series, Fagot and Stewart have focused their
nigh powered analytic tools upon still another hallowed psychophysical method,
the method of bisection. An impliecit, but rarely tested, assumption under-
lying this method is the bisymmetry axiom. We can illustrate the axiom as
follows. Let us ask an observer to pick a stimulus S3 such that S3 appears
psychologically half-way between S1 and S5. Now we present the same observer
with S1 and S3 and ask him to pick S2 so that it appears halfway between
S1 and S3. We also ask him to pick S4 so that it lies halfway between S3
and S5. The result of these bisections is to produce a series of stimulus
values S1, S2, 53, S4, and S5 such that S3 is supposedly halfway between the
ends and S2 and S3 are halfway between the middle and their respective ends.
If we now present our obaerver with S2 and S4, the bisymmetry axiom demands
that he should pick S'3 such that it equals S3.

In fact, the observers do not do this. Instead, the last choice shows
a systematic bias such that S'3 tends to be too high in comparison with S3.
This bias suggests a spatial error in which the left hand stimulus is systemati-
cally overevaluated.

This finding raises at least two possibilities. One is to find ways to
remove or compensate for this bias empirically. The other is to explicitly
introduce a bias parameter into the measurement model. Either way, the
finding suggests again that we can find ways of extracting measurements
from subjective reports that are meaningful.

A report of this study is in preparation and should be ready for the next
report.

2.2, Multidimensional Psychophysics

Hyman and Well (1967) have used the designations multidimensional psycho-
physics and multidimensional scaling to differentiate two methods of examining
judgments of multidimensional objects. In the scaling approach, such as
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described by Torgerson (1958), the investigator assumes a known geometric
model and then finds the number and direction of the dimensions that best
describe the psychological judgments within the given geometric cpace.

Until the recent development of non-metric procedures, this geometric space
has always been Euclidean. In the psychophysical approach, on the other hand,
the investigator assumes he knows the dimensions that are being used and

tries to discover how the observer combines these dimensions; that is, into
what type of geometric space can he embed his judgments?

Attneave, who first used the psychophysical approach (1950), concludeu
that observers combine the information from two separate dimensions in an
additive fashion. Such a combinatorial rule leads to a geometric model “hat
has since been designated the '"city block space." Torgerson (1952) using
the first clearly formulated multidimensional scaling procedure, concluded
that the Euclidean combining rule appropriately described the similarity
judgments of his subjects. Not only had Attneave and Torgerson used different
approaches, but they had also used different types of stimulus objects--
parallelograms varying in tilt and height by Attneave ard red color patches
varying in brightness and saturation by Torgerson.

Hyman and Well (1967) employed a compbination of the two approaches as well
as new criteria and concluded that the city block mnodel does indeed describe
how subjects combine infcrmation from geometric stimuli that vary in two
perceptually distinct dimensions. Furthermore, the Eucl!.:an model is the
better one for describing the similarity judgments among color patches. Ir
a subsequent study, Hyman and Well (1968) demonstrated that judgments of
similarity of the color patches become better described by the city block
model when variations cn the two componment dimensions are made perceptually
distinct.

These results raise a number of questions in our quest to understand both
judgments of similarity and how multiple inputs are coded. Do we in fact
have two qualitatively different coding systems for judging similarity of
multidimensional stimuli--one appropriate for color spaces and the other
appropriate for spaces in which the.dimensions are perceptually distinct? Or
does the apparent fit of the Euclidean model represent an artifact due to a
partial corruption of the application of an additive coding system? This
latter possibility suggests itself on a number of grounds based on internal
analyses of the data. On the other hand, there are other reasons, both
introspective and thecretical, for believing that we are indeed dealing with
two distinct levels of processing--one which is parallel and relatively more
perceptual (the Euclidean) and one which is sequential and relatively more
cognitive (judgmental).

Hyman and Well nave partially completed a study which examines these
possibilities further. In this new study, observers alternatively make
judgments of similarity between pairs of stimuli and then a2 required to
make discriminations between pairs that are identical and pairs that are
different. The reaction time to classify a pair of stimuli as "different"
is then compared with the actual judged magnitude of this difference. One
goal of this study was to examine the relationship between discrimination
latency and judged similarity. This relationship could form an important link
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between various parts of the current project since, outside of the psycho-
physical area, our major dependent variable is latency.

A second goal was to see if the relationship between judged similarity
and discrimination latency would be different for stimulus objects that
obeyed the Euclidean model and those that obeyed the city block model. This
difference in relations would be predicted from the possibility suggested by
Torgerson (1965) among others, that similarity between coiors is mediated by a
perceptual process that operates in parallel while similarity between geometric
stimuli is mediated by a process that operates sequentially upon the information
from each dimension.

The preliminary analyses show, as expected, that the stimuli judged
as more similar are more difficult to discriminate. Even more suggestive
is the fact that the slope of the straight line relating discrimination
latency to color similarity is much steeper than the slope of the line
relating latency to geometric similarity. This would be expected if, for
example, the judgment of difference between two color patches simultaneously
used all the perceptual information while that between two geometric stimulj
was based on the difference on only the most prominent and first-processed
dimension.

A stronger basis for such a conclusion may come when we apply the new
nonmetric multidimensional scaling procedures to our data. The advantage of
these methods is that they require only ordinal data about the relative
distances between pairs of stimuli. Under certain constraints, such procedures
can recover a ratio metric for the distances as well as decide between the
optimal form of the geometric model. We have recently developed and debuggea
a program for such a method. We have applied it to our earlier data (Hyman and
Well, 1967) with encouraging results in that the nonmetric procedure classified
sets of judgments as "city block", "Euclidean", or otherwise in agreement with
our original classifications of the same data based on metric assumptions.
Another encouraging side-benefit is that the recovered distances agreed with
the judged similarities to such an extent that it again seems to confirm our
belief that subjects can make such similarity judgments according to a ratio
scale. This, in another way, is consistent with Fagot and Stewart's findings
with respect to the additive axiom for difference judgments.

Having confirmed the applicability of the nonmetric program to our judg-
ment data, we are now applying it to the discrimination latencies and the
similarity judgments of our new experiment. In this latter case the nonmetric
program enables us to create a metric and find an appropriate space for the
latency data, provided we can assume that time to discriminate between two
stimuli increases with their similarity. We can then match the spaces yieided
by these forms of response to pairs of stimuli. In the case of color patches,
for example, we are predicting that the two spaces, one based on judgments of
similarity and the other based on time to discriminate, will be the same- form.
But in the case of the geometric stimuli we are predicting that the two spaces
will be qualitatively different--the judgments will yiel.' the expected city
block space, but the latencies should yield a metric space that we have
previously labeled 'dominance" (Hyman and Well, 1967).
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If these expectations about the applicability of the geometrical models
to judgments and discriminations of multidimensional stimuli are fulfilled,
then we believe that we can add another powerful conceptual and methodological
tool to our repertoire for studying different aspects of coding systems and
the coordinate systems within which they can be embedded. Hyman and Well
are already working out the conceptual and methodological machinery to apply
these models to our work in selective attention. In this case the amount
and the form of interference of an irrelevant dimension can be examined on
the basis of how it combines with the relevant dimension to yield a geometric
space. For example, the geometric model that we have called the "dominance
model" becomes a good fit to judgments and/or discriminations whenever the
observer has trouble ignoring an irrelevant variable when its magnitude
is large relative to the relevant variable. Such a mode of interference
seems to be in accord with some of the data that Hyman and Well have collected
and which will be described in the next section on Attention.

Hyman is working out other theoretical analogs for each of the various
Minkowski power metrics which characterize the set of geometric spaces that
range between city block through Euclidean until the dominance model. For
example, the Euclidean metric with its lack of preferred orientation of
its dimensions (rotation invariance) seems to represent an ideal description of
& stimulus-generalization surface as implied by early models of S-R psychology.
Both tne types of deviations from the Euclidean metric represented by the
city block and the dominance models stand for important qualifications-or changes
that had to be made in the SR model to account for the fact that scme attributes
were more salient than others and that puwerful processes of selection occur
in learning situations.

The results of some of the applications of these models should be ready
for the next report.

2.3, Spatial coordinates and perceptual economics

Vernon (1952) has expressed a viewpoint about the nature of perception that,
from time to time and in different ways, has been suggested by many student.
of perception. "It may be generally stated that perceptual reconstruction
of the external environment always appears to aim at preserving the contimuity
and stability of objceets in the field. Moreover, it seems that continuity
of sensory experience is essential even for the correct interpretation of
that experience in terms of objects perceived." One of the necessary con-
ditions for achieving this continuity and stability of objects is the existence
of a visual frame of reference. When this visual frame of reference is
weakened, as in the autokinetic effect, position constance is disrupted and
a variety of perceptual disturbances occur (Beck, 1969; Kolers, 1968).

Attneave and his colleagues are conducting a series-of studies on various
factors that influence the perception of orientation and depth in space. One
gcal of this research is a psychophysics of geography or space. This would
be concarned with how the individual represents himself and other objects
with respect to spatial location. Another aspect of this research is how
intarnal representations of three-dimensional spatial coordinates are used in
the perception of two-dimensicnal figures. Many line drawings and some
illusions, for example, seem to be perceived "in depth."” And the actual
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interpretation or perceptual identification of objects seems to depend
heavily upon how the object is related to an internal set of spatial coor-
dinates. Still another ramification of such internal coordinate systems

is their ability to help the individual deal with various types of

cognitive and mnenomic problems. Many verbal problems become easy to '"see'
or solve once they are translated or encoded into a spatial representation.
And some mnemonic systems explicitly depend upon ordering a set of unrelated
objects by arranging them mentally within an imaged spatial model.

A distinction should also be made between the spatial models being
investigated by Attneave and the geometric models of similarity being
studied by Hyman and Well (1967, 1968). These latter models are also callec
"spatial models" and this has unfortunately led to some confusions. (I..
example, the journal, Perception and Psychophysics, consistently and erron-
eously indexes the articles by Hyman and Well under "space perception'.) On
the other hand, such a confusion, in the long run, may be a hanpy accident
The possibility grows, as our understanding of how individuals perceive
objects and their similarities increases, that the spatial models and
coordinate systems being investigated by Attneave are the prototypes out
of which the individuval constructs general coordinate systems for perceiving
and identifying objects in general.

The intimate relationship between iniernaiized representations of
spatial orientation and the perception of two dimensional form has beeu
strikingly demonstrated in two earlier studies by Attneave and his coworke-.
(Attneave and Olson, 1967; Attneave and Reid, 1968). Using discrimination
latencies, these studies confirmed the belief that the human perceptual system
is much more sensitive to horizontal and vertical orientations than it is
to oblique orientations. However, the studies discourage the temptation tc
think of these differential sensitivities in terms of built-in analyzers 3uch
as have been found at the physiological level for frogs and cats. Instead,
the studies convincingly demonstrate that this preferred status for the hori-
zontal-vertical depends upon the phenomenal (perceived) vertical axis with
respect to the retina.

In a recently published pa,.. wu triangles as ambiguous figures (Attneave,
1968), Attneave again presents convincing evidence about the importance of
the phenomenonal vertical and the spatial frameowrk within which the object
is perceived. Both the orientation of triangles and their form, equilateral
or not, are influenced by a perceived orientation of the axis of symmetry
and whether the triangle is seen as in the plane of the two-dimensional
surface or as appearing on a plane tilted in depth. The results of such
perceptual achievements strongly suggest a minimum-complexity principle. The
perceptual system tends to see plane figures as so oriented, in terms of a
local vertical and in terms of apparent three-dimensions, to make the picture
consistent with a perspective view of a symmetrical object.

The.e findings suggest a coding or descriptive framework that resemble.,
a Cartesian co-ordinate system. This coordinate system acts as a "schema"
for "intepreti:.2'" plane figures in such a way as to achieve the simplest
possible "description" of perceived objects. In the case of the perception
of triangles, two reference processes can be identified. One leads to a
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description of the figure in terms of local axes embedded within & more
general repr .entation of a three-dimensional space. The other leads to a
descriptior  the tilt of these local axes from the axes of the more general
space. These conclusions are, of course, in line with Attneave's conception
of the p~rceptual system as a process of enconomical description (Attneave,
1954),

Attneave and Frost (1969) have recently completed a study that looks at
still another application of the minimum principle in the perception of
form. This particular study employs a new apparatus and psychophysical
procedure to obijectively measure the perceived tri-dimensionality of a plane
figure. The observer views a line drawing of a "box'". The box is projected
to just one eye; at the same time, both eyes see a rod which is free to
rotate in depth. The two visual fields are superimposed such that the rod
is seen as continuation of one edge of the drawings of the box. The suhject's
task is to align the stick with the edge of the box such that the stick appears
to be a collinear extension of the edge in an apparent tridimensional space.

Three different types of drawings ot a box were employed. In condition
I, all the lines renresenting the edges of the box were of equal length
the plane of the picture. (This type of projection is called an orthogonal
projection.) The three dimensional projection of such a box cannot, in
fact, have its crorresponding sides equal. To see such a box as three
dimensional would involve seeing the sides the their slopes as unequal. un
the other hand, only a tridimensional interpretation of the drawing would
make all the corresponding angles equal. Thus, condition I pits cues of
slope and length against the criterion of equal angles. The first two
criteria, on the hypothesis of minimal complexity, would tend to keep the
perceived figure as flat, while the third would tend to pull it into three
dimensions. In a like manner, in conditior 11 both angle anrd length
criteria are pitted against the slope criterion, the latter tending to
hold the representation flat. In condition III all three criteria, by
hypothesis, are working to produce a tridimensional encoding of the perceived
figure (this last condition corresponds to a box in linear perspective).

The results were amazingly consistent. c<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>